(1) First report of 2DVD and MRR measurements in East China during summer 32 monsoon season.
Introduction

Data and methods
122
Instruments and dataset
123
The datasets used in this study were collected at a national weather station in according to Atlas et al. [1973] . The main limitation of MRR of such retrieval is that it
143
does not account for wind (horizontal or vertical) at any scale. The temporal resolution 144 is 1 min for 2DVD, MRR, PARSIVEL and RG, and 6 min for WPR in this study. In-
145
situ sounding data were collected as well.
146
By screening the time series of DSD data, as well as composite radar reflectivity ) and the total concentration of raindrops (m -3 ) are derived
where L is the total number of bins, 
183
The widely used three-parameter gamma-model DSD [Ulbrich, 1983] 
The mass-weighted mean diameter Dm (mm) equals the ratio of the 4 th to the 3 rd 194 moment of the size distribution
196 and the generalized intercept parameter Nw (mm -1 m -3 ) was computed as [Bringi et al., 197 2003] where (assumed to be 1.0 g cm -3 ) is the density of water.
200
The standard deviation of the mass spectrum (σm) with respect to Dm is defined as 201 [Ulbrich, 1983] 
where is the radar wavelength, Kw is the dielectric factor of water and are
214
the backscattering amplitudes of a drop at horizontal or vertical polarization.
215
The polarimetric radar parameters in Eq. 10-11 were calculated from the observed
216
DSDs by 2DVD using the T-matrix [Ishimaru, 1991] schemes.
231
In this study, three types of precipitation, including stratiform, convective and 232 shallow, are defined by combining the rainfall intensity and the vertical structure of 
242
The corresponding DSDs of this shallow rain have a relatively small maximum 243 diameter and high concentration of raindrops with small diameters, indicating 244 distinctions among the microphysical processes of the three precipitation types.
245
The rain type classification scheme is a two-step procedure. sounding data, which are three times a day during the precipitation episodes.
288
The convective CFAD in Fig. 4a has a near absence of low reflectivity (＜25 dBZ) 289 near the ground. The reflectivity ranges from 25 dBZ to 53 dBZ with an average value 290 of 38 dBZ. The reflectivity decreases dramatically with height, which can be attributed 291 to the strong reflectivity-attenuation in heavy rainfall, as mentioned by Tsai and Yu
292
[2012] and Wen et al. [2015] . Therefore, only the data from the lowest heights (~200m)
293
are quantified for convective rain here, in order to avoid the effect of attenuation on the 294 physical explanation of VPR.
295
In contrast to convective rain, the stratiform CFAD in Fig. 4b indicates a frequent of raindrops with small diameters near the ground (as will be shown in Fig. 5d ). skewness. For the total categorized dataset (Fig. 5a) respectively. 
342
[2003]. The convective rain of our study is mostly plotted over the "maritime-cluster,"
343
and only a few points appear in the "continental-cluster" even though Nanjing is located Table 2 ). Note that the unusual stratiform points with Dm ≈ 2.0 − 3.0 mm and log10
352
Nw ≈ 2.0 − 2.75 are caused by a squall line, and the understanding of the exact 353 microphysical processes responsible for these points is beyond the scope of this paper.
354
The majority of shallow points is within the area of Dm ≈ 0. convective rain (Fig. 7b) and the lowest for the shallow rain (Fig. 7d) 
407
The composite spectra exhibit similar one-peak distributions in all three rain types
408
( Fig. 8) . Nevertheless, there are distinct differences in the DSDs. The maximum 409 raindrop diameter for convective, stratiform and shallow rain is 6.3, 4.5 and 2.9 mm, respectively. When compared to the other two rain types, the convective spectrum has 411 the highest concentrations at all size ranges, resulting in a higher number concentration, 412 a higher rain rate and more rain water content (see Table 3 ). The peak concentration 413 appears near the low limit of drop size that the disdrometer can measure. The stratiform 414 spectrum is narrower and that of shallow convection is the narrowest. The latter also 415 has much higher concentrations below 1.1 mm, resulting in higher rain water contents
416
(see also 
Comparison of different periods 430
To investigate the DSD differences during different precipitation periods, we 
443
The average values of Dm and log10 Nw for the three rain types during the different 444 precipitation periods are given in Fig. 9 shallow rain as stratiform rain by surface disdrometer-based schemes.
529
The above analysis, as well as previous studies, suggests that DSD variability is a 
554
The disadvantage of the Z-R relation is that it is not unique and depends on DSDs, 
Summary and conclusions
563
In this paper, the characteristics of the raindrop size distributions (DSDs) and shows that the shallow precipitation forms mostly through warm rain processes.
581
The shallow rain DSDs have a relatively small maximum diameter and high 582 concentrations with small diameters near the ground.
583
(2) The rainfall in the two summers studied at the measurement site is found to consist 
588
This is likely associated with high local atmospheric aerosol and moisture contents.
589
In the presence of high aerosol concentration, adequate supply of moisture leads to 590 a higher raindrop concentration but lower raindrop diameter. 
